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Chemistry of. Vegetable Physiology and Agriculture. 

Effect of Oxygen on Alcoholic Fermentation. By D. 
IWANOWSKY (Bied .  Cenfr . ,  1895, 24, 120-121 ; from Bot. Centr., 1894, 
58, 344).--,4 pure cultivation of beer yeast showed the same fermen- 
tative energy in presence of oxygen as in absence of oxygen. 

A sugar solution was dropped at  the rate of six or seven drops 
per minute on to yeast spread on a porous plate, the excess of 
solution passing through the plate into a vessel containing salicylic 
acid. But this was due 
to the continual removal of the alcohol, which, when present, hinders 
fermentation, and not to increased aeration. Similrlr experiments, 
conducted in oxygen and in nitrogen respectively, gave the same 
energy of ferment at ion. 

The fermeDtative energy of yeast cells is, therefore, not influenced 
by oxygen, and no amount of aGratioii will enable the cells to respire 
like aGrobic organisms ; in  this respect, there is an essential differencc 
between yeast and the higher plantrJ. 

By N. v. CHUDIAKOW (Bied. Centr., 
1995, 24, 122-128 ; from Lundw. Juhrh., 1894, 23, 391).-Fermen- 
tation in pure dilute snqar solution in presence of air is not lasting. In  
cases where fermentation continues, a portion of the yeast dies and 
changes the composition of the snbstratum ; fermentation i s  accom- 
panied with increase of yeast cells. The cessation of ferrrientation 
and dying off of the yeast cells is generally quicker at  higher 
temper attires. 

Fermentation in pure sugar solution is about 3.5 times more favonr- 
able in absence of air than in presence of oxygen. Oxygen does not 
assist fermentation as Nageli maintains (Theorie d. G&?wung, 18791, 
but makes it impossible (in pure sugar solution). The better the 
nutritive solution, the less is the unfavourable effect of oxygen, 
until with worts and peptone, oxygen has DO efEect at all (compare 
I wanowsky, preceding abstract). 

For the multiplication of yeast cells, oxygen is necessary when thc 
nutritive Bolution is poor, but is almost unnecessary when sugaim- 
peptone solution and worts are employed. This is in confirmation of 
Nageli’s and Mayer’s results. In the experiments recorded, oxygen 
was in every case unfavourable to fermentation when necessary for 
multiplication ; in all solutions, fo r  instance, in which nitrogen was 
present in the form of ammonium salts. When, on the other hand, 
oxygen is not required for multiplication, it also is without injurious 

The energy of fermentation was incressed. 

N. H. J. M. 

Alcoholic Femnentation. 
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effect on fermentation. The iseasons of this relation between inulti- 
plication and activity as ferment seems t o  b3 connected with the 
nitrogen change in the yeast cells. 

The activity of yeast as ferment rises with increarre of temperature 
LIP to 45'. a t  which temperature the cells are killed. The presence or  
absence of oxygen is im.materia1. 

Apparent int r.amolecu1a.r respiration only occurs when yeasf con- 
tains bacteria,, or when the yeast cells still contain sugar. There 
is no intrRmolccular respiration in yeast, which in this respect 
resembles the moulds. N. H. J. M, 

Albuminous Fermentation. By FRITZ OBERMAYER and RICHARD 
KERKY (Chem. Qentr., 1894, i, 825; from Centr. Physiol., 7, 806).- 
Yeast was mixed with water and partly inoculated with a few drops 
.of decomposing blood, partly with fresh feces, and then allowed to 
remain at  the propagating temperature for 10-14 days. From the mid 
liquid thus obtained the yeast cells were precipitated by the addition of 
barium hydroxide and zinc sulphate. By Baumann and Udi-ahsky's 
method, from 24 kilos. of yeast, 60 grarns of dibenzoyldiamines were ob- 
tained and identified as the dibenzoates of putrescine and cadaverine. 
From the filtrate of these dibenzoates, a new benzoate, C2,H2,N305, was 
obtained by extraction with ether. This melts at  117--218' and is 
soluble in hot water, alcohol, ether, and benzene, insoluble in petro- 
leum and carbon bisulphide. The liquid, after extraction with ether, 
was treated with sulphuric acid to free it from benzoic acid, neutralised 
with barium or calcium carbonate, and evaporated. The residue, 
after treatment with sulphuric acid, gave, when extracted with ether, 
the usual fatty acids, and a compound, C27H30N406, n-hich melts at  
122.5' and yields a soluble sodium salt melting at  126-1.27'. The 
above compounds, C,H2,N305 and C2,H3,N406, each contain three 
benzojl groups, and are probably derivatives of heptoic and caproic 
acids. Egg-albumin, pep tcne, and gelatin yield t'he above compounds 
in small quantities. Yeast when treated with Bacterium coli did not 
vield diamines, and with Bacillus proteus, very small quantities only. 
Diamines are not formed either by boiling yeast with acids, or by 
melting albumin with potassium hydroxide. E. C. R. 

Assimilation of Free Atmospheric Nitrogen by Microbes, By 
SERGEI WINOGRADSKY (ilrch. Sciences Biol., 1895, 3, 297 -352). -BJ- 
means of " elective " cult'ivation-that is under conditions as exclusive 
RS possible-a butyrio ferment, which has the power of fixing free 
nitrogen, was isolated from other soil organisms. For  this purpose, a 
iintritive solution was employed containing, besides mineral food, 2 
to 4 per cent. of dextrose, prepared by Soxhlet's method, and quite 
free from nitrogen. Various moulds and small bacteria, &c., which 
seemed to be superfluous, were destroyed by heating for 10 minutes 
;It 75". 

As regards the relation between sugar decomposed and nitrogen 
fixed, for every gram of sugar, the amount of nitrogen was about 2.5 
to 3 milligrams-that is, under the conditions of the experiment,s. 
With increased amountl, or perhaps greater concentration of sugw, 
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there seems to beless nitrogeu fixed. There is also less fixation with 
imperfect ai3ration. The presence of a small amount of ammonia in 
the cultivations had either the effecb o€  accelerating the fermentation 
at  first, or i t  had no  effect, according to the conditions. Larger 
amounts of ammonia (about 8 milligrams) reduced the fixation, 
whilst twice that amount checked fixation almost entirely. 

The microbe, which is called Clostridiunz Pasteuriarczm, could not be 
identified with any known ferment, biit morphologically i t  most, re- 
sembles Prazmowski's Clostridium butyl-icunz. The nitrogeii which 
is fixed is mainly in an insoluble, organic form. The liquid products 
of the fermentation are chiefly butyric, with some acetic acid, whilst 
the gas evolved consists of hydrogen (60-75 per cent.) and carbonic 
anhydride. The quickest and surest way of isolating the microbe was 
to  introduce a trace of soil into the saccharine solution (free from com- 
bined nitrogen) and to pass nitrogen through it ; after making three 
to five passages in the same medium, the spores are heated for  a quarter 
of an hour at  80" ; finally, strictly anerobic potato cnltures are made. 

Pure cultivations of Clostridizcm do not give cultivations in gelatin 
or broth, which are too nitrogenous. 

The methods employed in the investigation are fully described, and 
the results given in tables. 

In  conclusion, two series of experiments are described which were 
made in order to see whether other nitrogen-fixing organisms could 
be obtained from soil, Berthelot having stated that there are organisms 
of very different kinds, especially certain soil bacteria, which have 
this power. The results of the experiments, which were made under 
a variety of conditions, show that none of the 15 microbes obtained 
fixed nitrogen to an appreciable extent ; Clostridium alone, as before, 
was found to  be able to assimilate nitrogen. The microbes were, 
moreover, unable to ntilise the carbohydrate in absence of combined 
nitrogen. In potato cultivations, two microbes, which were able in 
presence of combined nitrogen to assimilate very slight amounts of 
nitrogen, were obtained. 

The power of fixing nitrogen does not therefore seem to be at  all 
general among microbes, and is probably a quite specific function ; 
and the ability to exist without combined nitrogen also seems to be 
possessed by Clostridizim alone. 

Alumina in Plants. By MARCELL~N B E R T H m o * r  and GVSTAVE 
ANDRE (Compt. rend., l895,120,288--290).-Roots of lucern contain 
0*45-0.5 per cent. of alumina, those of convolvulus 0.4 per cent., 
those of couch grass 0.12 per cent.; these quantities being of the 
same order as those of other metallic oxides. The alumina is asso- 
ciated with phosphoric acid. The leaves of lupin, on the other hand, 
contained only 0.03'7 per cent., and those of the lime only 0.0025 per 
cent., hence it would seem that the greater part of the alumina i5 
arrested in the roots, and i t  is noteworthy that the plants containing 
marked quantities of alumina have abundant and deep roots. 
Aluminium phosphate and alumina can dissolve, and hence can be 

N. H. J. M. 

absorbed, in 'presence of citric, tartaric, and similal- acids. c. H. R. 
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Carbohydrates of the Gum of Acacia Decurrens. By WIN- 
THROP E. STONE (Amer. @hem. J., 1895,17, 196--199).-The gum of 
Acacia deczarerzs contains a complex carbohydrate of the galacto- 
araban character, and does not differ essentially from gum-arabic, 
peach-gum, or cherry-gum. A. G. B. 

Basswood Oil. By I?. G. WIECHNANN (Amer. Chem. J., 1895,17, 
305-308).-The author bas examined two specimens of bass wood 
(Tilia Americana), from Saginaw, Michigan. (1) Sound wood, (2) 
wood which bad been kept in water for some time, and certain con- 
stituents of which had undergone decomposition. On extracting the 
powdered wood, oils were obtained which greatly resembled cotton- 
seed oil. The oils are apparently glycerides, as on hydrolysing with 
potash they yield glycerol and a mixture of fatty acids (mainly 
butyric). J. J. S. 

Sap of the Lac Tree. By GABRIEL BERTRAND (BUZZ. XOC. Chim., 
1894, [3], 11, 717--721).-See this vol., i, 385. 

Moiibi Seeds. By H. LECOMTE and ALEXANDRE H ~ B E R T  (Compt. 
rend., l895,120,374--377).--The moiibi is a large tree, which grows 
in parts of the French Congo; its very thick bark yields a milky 
juice, containing a somewhat large proportion of gutta percha. Its 
seeds closely resemble those of TieghemeZZa HeckeZii (Pierre), and are 
50 inm. long, 30 t o  35 mm. broad, and 25 mm. thick ; they consist of 
a kernel enclosed in an integument about 1 mm. thick. 

One hundred parts of decorticated seeds consist of 36 parts of rind 
and 64 parts of kernel. The former contains small quantities of nitro- 
genous compounds and fat ; the latter contains, after removal of the 
fat by benzene, ash, 4-40 per cent.; total nitrogenous compounds, 
12.81 per cent. (nitrogen 2.05 per cent.), sugars 4.07 per cent., ex- 
tractive matters 13.43 per cent., cellulose 18.75 per cent., resin 
12-36 per cent. ; it is therefore valuable as a manure or cattle food. 

The fat is yellowish, melts a t  32-33", and solidifies a t  25-26' ; 
sp. gr. a t  30' (liquid) = 0.894. It yields 88 per cent. of white, fatty 
acids melting at  45-46', and containing about equal parts of liquid 
and solid acids. The liquid acid is oleic acid ; the solid acids consist 
mainly of palmitic and stearic acids, with probably some myristic and 

Peculiar Property of Phosphoric acid in Peaty Soil. By BRUNO 
TACKE ( B i d  Celztr., 1S95, 24, 82-84; from Mitt. d .  Ver. z. Ford. 
cl. Moorkultur., 1894, No. 21).-It was noticed that when peaty soils, 
on which crops f a i l  unless manured with phosphates, are left for some 
years and become dried up, they will then generally give good yields 
without phosphate manuring. Experiments are described in which 
plants were grown in pots containing peaty soil manured with lime, 
Irainite, and sodium nitrate. The soil was used (1) in its original 
state, (2) after being dried at  50', (3) dried at  loo', and (4) dried at  
180'. The results, showing amount of produce, phosphoric acid in 
dry produce, and total phosphoric acid removed per pot, are given in a 

margaric acids. c. H. B. 
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table. By drying at a low temperature, about four times as much pro- 
duce was obtained as in the fresh soil, whilst the percentage of phos- 
phoric acid in the pjoduce was nearly doubled. The soil dried at  180" 
gave less produce than the soil dried at 50"; b u t  the percentage of 
phosphoric acid was more than twice as high. Whilst the soil in 
its original state only gave up 1.8 per cent. of its phosphoric acid, 
the soil dried at 180" gave up neady 20 per cent. 

It is suggested tha t  the greater availability of the phosphoric acid i n  
the soils which had been dried may be due (1) to the liberation of 
phosphoric acid from organic phosphom s or phosphatic compounds, 
(2) to the destruction of so-called colloid substances which held 
back the phosphates, and (3) the formation (with or without co-opera- 
tion of oxygen) of strongly acid compounds which decomposed 
insoluble phosphoric acid compounds present in the soil. 

N. H. J. M. 
LOSS of Nitrogen in Drainage Waters. By J. J. THBOPHILE 

SCHLOESln'G (Cowpt. rend., 1895, 120, 526--530).-With a view fo 
estimate the actual loss of nitrogen in drainage waters tha t  have per- 
colated through the soil, the author determiwd the quantities of nitrates 
present in the water of the Seine at three different points, in the water 
of its chief tributaries, and in the spring waters supplied to Paris- 
The determinations were made diiring t,he past severe winter, after 
the  temperature had been below 0' for some weeks, axid under these 
conditions it may be assumed that there was no surface drainage, and 
that the activity of aquatic vegetation of all kinds was so reduced 
tha t  its influence on the quantity of nitrates may be neglected. The 
results in milligra$ms of nitrogen per litre are as follows. 

Water of the Seine. 
Paris. Montereau. Charenton. 

7-4- 7 r---- 7 r-----3 

Beb. 9th. 13th. 19th. 23rd. 16th. 17th. 15th. 28th- 
2.09 2.31 2.26 226 1-99 2.08 2-55 2.75 

The Marne a t  Charentori gave 2.34 on February 14 and 2.02 on 
February 28 the Yonne at Montereau, 2.21 on February 16 and 
2.52 on February 37; the Oise at Pontoise, 2.78 on February 19 
and 2.43 on March 1 ; whilst the spring waters from Vanne, Dhuis, 
and A r r e  gave 2.61, 2-86, and 308 respectively. 

The conetancy of the  proportion of nityates in the Seine and its 
tributaries from February 14 to Febrnary 25 is remarkable, and this 
proportion remained constant in spite of the considerable diminution 
in the quantities of water flowing down the rivers. 

Calculating on the basis of the volume of water flowing down the 
rivers, and allowing for the fact that part of the basin of the Seine 
is occupied by woods, meadows, moors, &c., it is found that the ~ O S O  of 
nitrogen per hectare is 4.2 kilos. if the Iajer of infiltrated water is 
taken as one-sixth of 700 rnm. (the mean rainfall), 6-44 kilos. if it is 
taken as cne-fourth of 700 mrn., and 8.48 kilos. if  it is taken a s  one- 
third of 7CO mm. These losses are much smaller than has hitherto 
been supposed, and it is noteworthy that the loss will be smallest in 
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poor soils, and highest in rich soils, in which the high proportion of 
organic matter and the activity of nitrification will soon make up 
the loss. C. H. B. 
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